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I. Blood pressure measurement with cufF 



Signal handUng examining block 



Sensing of pulse waves ^th cuff and 
measuring bridge; 

Operational anq>lification and noise filtering 



Filtering with a RC circuit 

Separation of the oscillation wave (AC) from 

the complex mpat series of signals DC+AC 



Amplification of the oscillation wave with 
and its digitalisation with A/D converter 
Sampling through 5 msecs (200/sec) and 
storage on 10 bits 



I 



'Calculation of blood pressure measurement data 



Processing and evaluation of pairs of values 
cuff pressure and ampUtude of blood pressure 
wave 



SEP, DBP and HR are determined, the values 
are stored in the storage miit and displayed 



I 



Figure 2 



II The cuff pressure is set to SBP+35 mmHg 
then pulse wave oscillation is measured 



Hemodynamic examinations 



The signal handling examining block is 
executed 



Anti-filtering (conq>ensation of the 
distortions depending on firequency caused 
by the R-C filter) 



The heights of amplitudes arc established; 
The ratios of amplitudes and AIx are 
calculated 



ED end point and ED value are established 



Time dififerences between main wave and 
the refiected ones are determined 
(PWV) is calculated 



SAX and DAI are calculated using known 

ED 



lU The cuff pressure is set to DBP mmHg and 
pulse wave oscillation is measured 



Hemodynamic examinations 
Delenniaation of S AI and DAI values on die j 
base of marked ED end point ; 
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Fig. 4. 
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Heartbeat 
digital input 



I 



-»C ^ai=F(i) 



S= (an-ai) / n 



GO i^firom 1 to n { ai:= arS.i } 



ai(out)~ A.aifin)+B.a(i-i^+ £.a(i.i)out 

A«f+1; B-(f-iy(f*-lX 0<P<-*2; 0<E<= 1; 
^0,00S/o33.P 



y/^ S=(an-ai)/n ^^^^ ^ GO i=fe)ni 1 to n {aj— arSi} 



,«ed"scale 



fli I~ Si ai(imn) 



GO i= from 3 to (11-2) 

ai := 0,2(ai.2+ ai.i+ ai+ ai+i+ aj+a) 



^ da da 




Fig. 5. 



pulse 



Fig. 6. 



s 
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Analog input 




Digital iiq>ut 



Digital input 



Search amax for i=0 to n 



y DBF ^ 



Search amin for i=0 to 80 



ED(?) 



^^^^^lain ^refl ^^^^^^ 



Search an,ax.i for i=5 to \^ 
ania«.t = ai if ani - aj < 0 
or airt - a* = 0 
[ ifis := 0,65i wh^ein inax=i of aomx] 




ainax.1 



Search a^ax.! for i==5 to i^s 
am«a = ai if |ai+i -ai|<0,5 

or law- ail < 1,0; or < 2,5 
[ ids := 0,65i max wherein imax=i of amaxl 



c 




ainax.1 ? 




V Aix / / Aix8o / 

ED;=ED (1) 



7" 



^a,-f(i) ^ 



Search EDo for i =(ini«.i+4) to ED(i) 

ED-EDo) if ar»0 
and aw" > a" and aii.r<ai'' 
[wherein i m,x,i = i of a^,] 



Fig. 7a 



ED:=ED (2) 
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Brefl 




< 

r 





arefl = anoxic?) 



Search ED3 for i= 125 to Ik 

aed a„in^=ai if ai<[ai+i ai+^] and < 0^5, 

[wherein i25 = i of 0,25.aniax ; 

iK < i= 0,2. {ki(pulse)+k3} F-limit value 




Search i of anu«^ 


for ip to ir 


a„,ax^ = a if Si- 


ai-i>0 or 




ai-i <0,5; or < 1; or < 2,5 


[wherein (iEoca) - inua)/5 = S; 




= w+s ] 




Search i of a^ajcz for i= ifiop) to 

AmaZiZ " ^ if a^ > [dj+i 3$^] 



J 



Search ED4 fiir i= (i of amax^ to 

aed = amiii.ar* 81 if ai<[ai+i aH-4] or 

if ai<(ai+i ... ai+2) ; or 
ai = an 




amain ^max 
arefl ~ amax^ 

Aix; Aixso 



ED (4) 




Fig. 7b 



